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an impurity remained after additional recrystallizations and the substrate was used without further purification.
Solvents.
Anhydrous N,N-dimethylacetamide (DMA) was obtained by passage through activated alumina and molecular sieves in a Vacuum Atmospheres solvent purification system and was stored over 4 Å molecular sieves in a desiccator over CaSO 4 .
Other Reagents. Dodecane (Aldrich) and cesium carbonate (Aldrich) were used as received.
Anhydrous triethylamine was obtained by passage through activated alumina and molecular sieves in a Vacuum Atmospheres solvent purification system.
II. General Methods

NMR Spectroscopy.
1 H and 13 C NMR spectra were acquired on 400 and 500 MHz Bruker NMR instruments.
NMR chemical shifts are reported in ppm and are referenced to TMS ( = 0.00 ppm, 1 H NMR) or the residual solvent peak for CDCl 3 ( = 77.16 ppm, 13 C NMR). For substrates that existed as rotamers at ambient temperature, the 1 H NMR spectrum was obtained at 55 °C.
Infrared Spectroscopy.
Infrared (IR) spectra were recorded on a Shimadzu FT/IR-8400S Fourier Transform
Infrared Spectrophotometer and were reported in wavenumbers (cm -1 ).
Gas Chromatography.
GC analyses were performed on an Agilent 7890A GC equipped with dual DB-5 columns (20 m x 180 m x 0.18 m) and dual FID detectors, with hydrogen as the carrier gas. A sample volume of 1 L was injected at a temperature of 300 °C, with a 100:1 split ratio. The gas flow was held at 1.8 mL/min and 20.3 psi for the duration of the run. The initial oven temperature of 50 °C was held for 0.46 min, followed by a temperature ramp up to 300 °C at 65 °C/min before the temperature was held at 300 °C for 0.69 min. The total run time was ~ 5 min. The FID temperature was 325 °C.
Reaction mixtures were analyzed by removal of an aliquot (15 L) using a gas-tight syringe, which was then quenched with 1M NaHSO 4 (100 L). The mixture was then diluted with 0.5 mL of diethylether and filtered through a short pad of silica (~2 cm) in a pipette. An additional 1.0 mL of diethylether was passed through the silica and the filtrate was used for GC
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analysis. GC yields were calculated versus dodecane as an internal standard.
Gas Chromatography/Mass Spectrometry Analysis.
GC/MS analyses were performed on a Shimadzu GCMS-QP2010 equipped with an RTX-XLB column (30 m x 0.25 mm x 0.28 m) with a quadrupole mass analyzer using helium as the carrier gas. A sample volume of 5 L was injected at a temperature of 225 ºC, with a 25:1 split ratio. The gas flow was held at 1.0 mL/min and 7.8 psi for the duration of the run. The interface temperature was held at 250 ºC and the ion source (EI, 30 eV) was held at 250 ºC. The initial oven temperature was held at 50 ºC for 3 min with the detector off, followed by a temperature ramp, with the detector on, to 280 ºC at 40 ºC/min, before holding the temperature at 280 ºC for 3 min. The total run time was 11.75 min.
Liquid Chromatography/Mass Spectrometry Analysis.
LC/MS analyses were performed on a Thermo LTQ Velos equipped with an electrospray (ESI) probe operating in positive ion mode (ESI+) with an ion trap mass analyzer. Direct injection analysis was employed in all cases with a sample solution in methanol, injected at a flow rate of 5.00 L/min.
High Resolution Mass Spectrometry.
High resolution mass spectra (HRMS) under electrospray ionization (ESI) in the positive ion mode (ESI+) were obtained on a Micromass 70-VSE instrument at the University of Illinois Mass Spectrometry Lab.
Chromatography.
Compounds were purified by chromatography on an automated flash purification system (Teledyne Isco Combiflash Rf-200, detection at 210 nm when acetone was used as eluent) with
Redisep Rf Gold normal-phase silica columns or by standard flash column chromatography on Merck 60 silica gel. Products were visualized by iodine stain.
III. General Reaction Procedure
On the benchtop, an oven-dried 1-dram vial equipped with a teflon-coated stir-bar was charged with 4,4 -di-tert-butyl-2-2 -bipyridine (2.7 mg, 0.0100 mmol), NiCl 2 (dme) (2.0 mg, 0.0100 mmol), -amido sulfone (0.500 mmol), DMA (1.00 mL), a solution of allylic acetate (0.550 S5 mmol in 1.00 mL DMA), triethylamine (1.40 L, 0.0100 mmol), dodecane (10.0 L), and Mn 0 (54.9 mg, 1.00 mmol). The reaction vial was then capped with a screw cap fitted with a PTFEfaced silicone septum and stirred (1200 rpm) at 40 °C until the allylic acetate was consumed, typically 19-23 h. The reaction mixture was then filtered through a short silica pad (1.5 cm wide 2 cm high) and the pad was washed with diethyl ether (75 mL) before the filtrate was concentrated in vacuo. The residue was then purified by column chromatography (hexanes and acetone) to afford the pure homoallylic amine.
IV. Procedure for the Stoichiometric Reaction with Ni(cod) 2
In a nitrogen filled glove box, an oven-dried 1-dram vial equipped with a teflon-coated stir-bar was charged with 4,4 -di-tert-butyl-2-2 -bipyridine (148 mg, 0.550 mmol), Ni(cod) 2 (151 mg, 0.550 mmol), tert-butyl cyclohexyl(phenylsulfonyl)methylcarbamate (176 mg, 0.500 mmol, 1.00 equiv), DMA (2.00 mL), allyl acetate (59.4 L, 0.550 mmol, 1.10 equiv), triethylamine (1.40 L, 0.0100 mmol), and dodecane (10.0 L). The reaction vial was then capped with a screw cap fitted with a PTFE-faced silicone septum, removed from the glove box, and stirred (1200 rpm) at 40 °C until the allylic acetate was consumed (less than 1 h). Yield was determined by GC analysis versus dodecane as an internal standard.
V. Product Characterization
tert-butyl (1-cyclohexylbut-3-en-1-yl)carbamate ( 7, 142.0, 134.4, 128.5, 128.5, 125.9, 117.9, 79.1, 50.0, 39.8, 36.8, 32.5, 28.5 . IR (cm -1 ): 3356, 1678, 1520, 1169.
tert-butyl (2,2-dimethylhex-5-en-3-yl)carbamate (Table 2 , Entry 3). The general procedure was followed with tert-butyl (2,2-dimethyl-1-(phenylsulfonyl)propyl)carbamate (164 mg, 0.500 mmol, 1.00 equiv) and allyl acetate (59.4 L, 0.550 mmol, 1.10 equiv). After 23 h, the reaction mixture was worked up and purified by flash chromatography (95:5, hexanes/acetone) to afford a white solid (47.9 mg, 49% yield). This yield is based upon using amido sulfone starting material that was 85-76% pure. 141.6, 139.8, 128.5, 128.43, 126.5, 115.9, 78.8, 57.7, 52.9, 39.4, 31.2, 28.4, 28.3, 26.5, 26.4, 26. X-Ray Crystallography: X-ray quality crystals were grown by slow evaporation of acetone. tert-butyl (1-cyclohexyl-2-phenylbut-3-en-1-yl)carbamate (Table 2 , Entry 6). The general procedure was followed with tert-butyl cyclohexyl(phenylsulfonyl)methylcarbamate (177 mg, 0.500 mmol, 1.00 equiv) and 1-phenyl-2-propenyl acetate (96.9 mg, 0.550 mmol, 1.10 equiv).
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After 23 h, the reaction mixture was worked up and purified by flash chromatography 141.6, 139.8, 128.5, 128.5, 126.6, 115.9, 78.8, 57.7, 52.9, 39.5, 31.2, 28.4, 28.3, 26.5, 26.4, 26. tert-butyl (1-cyclohexyl-2-(4-methoxyphenyl)but-3-en-1-yl)carbamate (Table 2 , Entry 7).
The general procedure was followed with tert-butyl cyclohexyl(phenylsulfonyl)methylcarbamate (177 mg, 0.500 mmol, 1.00 equiv) and (E)-3-(4-methoxyphenyl)allyl acetate (113 mg, 0.550 mmol, 1.10 equiv). After 20 h, the reaction mixture was worked up and purified by flash chromatography (95:5, hexanes/acetone) to afford a white solid (150 mg, 84% yield).
mp 114-116 °C Due to the existence of rotamers at ambient temperature, the 1 H NMR spectrum was obtained at Table 2 , Entry 9). The general procedure was followed with tert-butyl cyclohexyl(phenylsulfonyl)methylcarbamate (177 mg, 0.500 mmol, 1.00 equiv) and prop-2-ene-1,1-diyl diacetate (87.0 mg, 0.550 mmol, 1.10 equiv). After 21 h, the reaction mixture was worked up and purified by flash chromatography (90:10, hexanes/EtOAc) to afford a sticky white solid (120 mg, 77% yield). GC/MS analysis confirmed that the product obtained was a mixture of isomers (14:5:1 major branched diastereomer/linear product/minor branched diastereomer). The ratio was determined by GC To confirm the formation of product, we cyclized the branched product according to the literature procedure to afford a single diastereomer of 4-cyclohexyl-5-vinyloxazolidin-2-one: 7, 130.8, 120.7, 80.8, 61.4, 37.9, 29.8, 29.2, 26.1, 25.6, 25.6 . 
1-((tert-butoxycarbonyl)amino)-1-cyclohexylbut-3-en-2-yl acetate (
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